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9445 AIRPORT RO
eIL Ref#: 3061
BRAMPTON ONTARIO LESSJ2 Ravision: O FMEA Runz 0
._ System: 3RMS !
Subeystam: ELECTRICAL SUB-SYSTEM
Assembly Desc: Servo Power Amplifier
Part Nombar|s): S1140F1177-2 S 40F1170-5
Ham;
Function: Metor Drive Ampilfer Ascambly Provides molor voitage Basad & demang from fchometer slectrondcs,
m lhl mator drivi olmge, Fmaides Rarwars curent irmiting, brake
drive, dirmcl givg funcions and enables bacikup dive. Proviges BITE circuits and
BITE verification for MOA.
Failure Mode: Buck Regulator Shunt FET failed opan.
HW Fure. Streen Failures
Griticaity; 3R AR
Misslon Phase: Orbil
Causels) Molor Drive Amplilier Assembly Shunt FET failad apan,

Failura effect on
unit/end Aam:

. Worst Case:
--Edundant Pakhs:

Redundart shunt FET still avaliakis, Increaned Buck Regukskar sutput impedance in backdrive. No effect In forward drive, For subsequent
failure, bagkdrive retumn path rs leat e the MUA will be unabie to corrol the buck reguiaion Wtags In baciorve.

Mo effect urdil subsequent faiure.
Redundard shem FET.

tetention Raticnale

Pesign;

Test:

Drserelu sornrenduedor devices an spocifiad to at lesst the TX level of MIL-5-15500. Samples of 2k procured Btatabe cotes are subjechsd
Lo sestrucive physical anatyal (OF A) o weaily the integrity of the manufaciuring procazcas, Farlse Impset Neica Datection (FIND) somsning
o perTormed G mcrociuts, trrsstor and diodes thes are maurted in @ package with an intemal cavity construction, The purpcsd of tha fest is
in bt ionee particies i the pechkege, rsualy resulting from the assembly procees, Device SHMess wvais ane darated in accordancs wilh
SPAR-RMS-FA.003 and varthe] Dy dessign revisw,

The SFA board is fabriosbed uaing Surfaos Mourt Tachnokgy (EMT). Thio 2 PyYE oxsembly technoiogy in whish e ompanants are
BCAger B0 12 e Soider pads on the surface of the PYWE. The signifizant advirrhipe of tis tscnoiogy i bo anabis e parts on the board o be
rraore Seriely paaked, 1 reduss 1 Svirall Wlume ad weight of the scsembly.

The asgemily process i highly aulomated. Tha paris e mounted on the boards waing a computer contnoled “pick and plEce” machine. The
nunsaqUent soidering oparation is performad Using 3 bedt fumacs, In which the Sme and tamparatune thamal peofile that the PAWE assembly is
wpoaed 1o tghtly controled and optimbed o snsure proper part soidanng achment. The assmbly i manufachured under documented
procedures and quialify Stttk Trsdel SARITOH @l douitbd Sarilshou] B cewnily, nepeaclion and lesting of the unit. This inspectlen
NCROE woromamship, componenl Mountng, sokdarng, & conformsl coating [ ensum that it i in accordanca wilh the NHEB 5300 standarms.

Tha SMT line used for tha SPA PWE azsambiy has undergona a full qualilicaton program, and asusmbbes praducad on tho ine are wsed in
other Sace Drograrm.

Tha circult board deesage M Babirs Mo 1o aftSune sdequate conductor wialh and separation and to confm approprinte dimensicns of
e pasts and ol somponent hold provisions,.  Parke, iauntinyg methocs Ans ociraled in aooordanes with MEFC-STD-1 544 MEFC.BTD-136

and 5450 2573751, These dotuments raquirs aporoved mountng mathods, stress relief and companent security.

QUALIFICATION TESTS - Tha 8P4 & sublsctad to the folkewing qualification besting:
VIBRATION. Each ids of the OM is sutlected o Flight Acceptance Vibration Test (FAYT), Qualification Acceptance Vibration Test (QAVT).
=g Quabfisaten Vibration Tests (QWT) in Stcondancs with tha SPA Vikeaton Test Arocedure (I2E506). The kvl and durdion fo FAVT is 39
par Fagure £ mnd Tabla 2 of 8532, tha level and duration for QAVT i as per Figure 7 and Tabk 2 of B26586: the |evel and duraton far OvT
a5 per Figure B and Tabk of 520583, AL the and of the ires succexsive randomn vibration ieg! In sach s, both directiona [+/-) of sach of the
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axis is subjected 0 3 shock pulss tes! s par Figure B of B2S5EE.

THERMALNYACLIUM. QM TvAC Tast m in accondance with Fiowe 3 of fhe 8PA TVAS Test Procedure (B26588), with full
FurclionaliParametric Test parforrnad at leveds of +50 degrees C and -3 degress C, and non-operating 3t -54 degrees C. The Qualificatian
waeum levels duning TWVAS m 131048 torr or less. Tha tokal et dumgtion is 7 102 cycles, Tie OM SPA B subdicisd In a mindmum of 1000
hours of die pesing and 1000 power On=CHT cyclns,

EMC: The OM is subjected to EMC Testing {tests CEO/CEDS, CEOT, €501, C502, C.806, REDZ, RS02, and RE03) in scoardance Wi the
SRA EMC test Procedure (829477 tsed an MIL-STD-45 54,

UNIT FLIGHT ACCERTANCE TESTS - The FM SPA i subgeled (o the following sccaptance tasting:
VIBRATION: FM Acgeptance Yibratlen Test (AVT) in accardance with tha $PA Vigration Test Procedurs (B255596), with kevel and duraton a1
par Figpure § angd Table 2 of B26586.
THERMALAVACUUM. FM TVAG Test I3 in 2ccardance with Figure 5 of tne SPA TWVAC Test Procadurs (B2E558), waith lavels of +489 denhes
and - 25 dagress C for 3 duration of 1 1/2 ayelas. The vatuum levals suring Ascepbance TVAD Test s 1001 0*5 Lo of less.

JOINT SRU TESTS - The SPA 15 tested as part of the |oints (amblent and vitration tests only). The ambant ATE for The Srouldes Joint,
Elbaow Joint, and Wiist Joint are 25 per ATP. 2001, ATP 2003, and ATP. 2008 raspactisely. Tha vibration test for the Shoulder Joint, and Elbo
o Wrist Joink are a5 por ATP 2002, ATF 2004 and ATP 2008 mopectively. Through wine lunction, eorfinully snd sactirzal icsdaron lests are
performed per TF_ 283,

MECHANICAL ARM REAEE EMELY - The SPaalloints uhderpa & mechanical &M imagration smgs whae slecticl cnecks. e perfoima
per TP.200T.

MECHARICAL ARM TESTING « The crugaing SRM-arm @ configumsd on tha Srmlt and the Manipulaper Arm Chegkout is perfarmed
per ATP 1022

FLIGHT CHECKQOUT: FORS GF3 Chechkgut [alf vehicles] J3C 15887

Inspection
Unlw. are manufactunsd unger gocumented quallty condnais, Thess controls are adercised Mroughaut design presurement, planaing,
receiving, processing, fabication, aszsembly, testing and shipping of the unis. Mancgastery Impmlm pointe e empsoyed I warious stages of

I‘-sbrlca'tlun assambly, and test, Government scunca (nspacton s imehed 3t vacous control evels,

EEE part inspecticn o parfamim] & roquained by SPAR-RMS-PADDS, Each EEE @t s qualified at the part level to the reqmnmln!
apphcable spacification. All EEE parts xre 100% scresned and burmad-in, s a minmem, e requind by SPAR-RMS-PA DG, by the
DFA b5 pefamned & requinad By FA003 on 3 ANCQMEy salactad 5% of pars, mOomum 5 pieces, MIRmUm 3 peces for s ok nampes.
code of parts received, All cavity devices am subjected to 1009 PIND. Wire Is procured Lo specification MIL-W-Z2755 or MIL-W-B1381 and
irspected and tested to MASA JSCMB0E0 Standand MumbBel B5A.

Reteiving inspection varifies that al parts recetved are a3 idendified inthe procurement documents, that no physical damage has coowmed b
parts during shipmant, that tha recaiing documiers peonide adedquate traceanility infermation and screaning data cleaty identfies sacepiaote
Farts.

Farte ars INspactad throughout manufecure and asseridy 29 spproprits B the manuhactuning stage completed. Thes: iNspections INchxe:
Prirted ginduit bard reysectlan fer brack saparaiisn, damage and ddetuasy’ of phaied (heogn hales, somponent maurting inspaction for
coiract aaldaring, wire koaping. strapaing, we, Operators and inspeciors are trained and cartiied to NASA NHE 5300 4(2A-1) Standard.
ool Loating {rspaachen for adajuele procesaing is performed vsing uliraviolet Hght technlques. P.C. Beard instaliation inspection inchud
chacks for commect board inwatalnn, sigames of brards, proper oonnedior oontst mating, wira routing, strapping of wires etc. Post PC.

Board instAtbitzn irspdeclicn inckides chaniness and workamanship (Spargovemmen rep. mandatory Inspacion point;,
Unit Pra-Acsaptares Tkt Woreendion Which ndindes A0 a0t of ovwer el inspaction competion, 35 BO0t configuration vertfication o as

deagn mte {mandatory trspecton poird). A unk Text Readingss Review (TRR) which includes verification f test pensoine, ted decurmns,
Lert! Gcpuapmant sahbrationdalidation tats and harmowane configuration is cormaned by OA (0 conjunction with Enginesring, Melmbility,
Configuration Control, Supplier 35 applieaiia, and the govemnmernt reprosestatm, prior i e starl of Ay (ol taabng (Accptance of
Sualificahen]. Unit evel Accaptancs Tasting (ATP) nsiudes ambiert pacformance, themal e viemetion lesting {Sparigememmen rap.
mANEtery Inspactian poir},

Irdwgration of undt to Joint SRU - Inspections include grounding checks, conmmtirs for Barl of pushbaek sentasie, veual, sheanliness.
irtersanmert wirtiyy ane powser up best (o the Appropnate Joint Inspection Test Procedurs (ITF). Joint level Pm-Ammnce Teest Irspeeciion,
ncludes an sudil &F iwer bar inspegtien camplation, an bt configursticn wriloaton toas design ste, Jowt level Acceptanse Testing (ATF)

inedisders ambient and yioration testing (Sparfovammant mp. mandetory Frpection Do),
Wethanical AnT Reasssmbly - the integraiien of macharocal am subsssembdiss o fem the aasembisd amm. Inspactans are performed o

wach phase of integration which nciudes wiectrica| chosies, through wiing cheaks, winifg Futing, iNterface CoNNBCLors for bent ar puahbsck
contacts efc. Mechanical Arm Testing - Strangberchk and Tt floor amient pﬂ'fnm test {Spargovernment rep. mancatary inspiechion point

OMRSD Offline: Mone.

OMR3D Online  Hane.

Instaltaticn:
OMRSED Online  Nowe. .

Turmarcund:

. g sedes: N
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Scraan Fallure; A; Cpon circlit cannot be deterten herause mesindant hardware iteme ate parsliel connecied and am net individuzly nstrumentag.
B: Cipan circull cannot be detected beraisa redundant hardware Rems are parallel sonnected and ane ot ndivid wally instrumerted,
C: Pagg '

Crew Training: The crew will by treired 19 aways obeerva whather the am Is respanding property te commands, If it Isn't, apply brakea.
Zrew Action; Naone.
Operational Effect: None. Arm wil not stop automatically after 3 surmeauent flurs. nsnnumnsizted.

Mission Nene,
Constraints;

ipprovales

“unctional Group Marve Pasition Taephone Date Signed  Status
inglneer Hitkz, Michae! / SFAR-BRAMPTON Systems Enginesr 463 CaMargl Signed
Yekability Moigaard, Lena/ SPAR-BRAMPTON  Resabiy Enginger 4590 CBMar9S Signed
rogram Marsgemant O Rice, Cralg / BPAR-BRAMPTSN Technicat Frogram Manager ARG OEMaras Sigred
subsysiem Marager Gilenn, George / JSG-ER RMS Subxyxtem Manager @811 483-1516  30Mars@ Signed
“schnical Marager Allizaan, R § J B8-S AMS Project Enginear JSC {713 4834072 {BApms Siqred

SRETVe Mrissonr Hrrarasey Cidn, BAAD IG5t -picd, RBME Seomi  Latgsnise (e ) $OF-PymT  Fo #EIE (G TS
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